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(54) METHOD AND SYSTEM FOR EXPLORING MOBILE STATION'S POSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile station position 
exploring method wherein, with wide tolerance range for calculation error, 
calculation tame is shortened. 

SOLUTION: Relating to a mobile station position exploring method for 
exploring mobile station's position by utilizing a mobile body 
communication system, the wireless zone of base stations 21, 22, and 23 
is divided into plural exploration unit districts (grid), and position 
relationship between each base station and exploration unit district is 
defined by time lay in radio wave propagation time between each base 
station and an objective exploration unit district From each base station 
intrinsic signals d1, d2, and d3, for each base station, are transmitted, 
and based on time lay in periods where each intrinsic signal is sent and 
then received at a mobile station, the exploration unit district where a 
mobile station is positioned is specified. The position of mobile station is 
specified not by a point but by a region of some range. 
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(54) Kswro**] iiAJ9fiw«bir»uKzmfftacH«^x?A 



(57) [gift] 

x 22, 23©j»tt*/->*a»©flac*ffiK«(^yy 

K) («HMU &Bttt^£&)SS#<£Em£<D{iglW« 
JWr'JSifilHcrtOHfrflHfdi. d2. d3*j*fflU c© 




IMP* u mtb#ffl&iyzrj>.&imox&tbnb<D 
m a *i&<D&£mm®t <m<ow&&mmic m z, 

♦IE©«SIW*«:J:oTj£|*ttW. Sltti oaflWCT 
A ©HWm-if 0 . ifr IBHW(I^©& * #£ft $ n 

jet * c t 1 1 h^miismmm. 

[»*B3 3 1!WEWIW©&*#. *f&4ft£frifi$ 

tcKrie@#m#©s * ^mit'f %<fc K*ft-e*i©iaw 
m*mmb, m%mmm\ i»8eHwt©s«*K 

[M«a4] ^tt(*a«->^^A©s«fe^©j»«'/- 

>J:*)«l>«»©«3lE*(4K«4»3SO. ^tbfWftg 

Mi&mC 4 ©IJWfi ^£££1" S««WHWfi#l64* 
Si. 

Itt&Stt^ 4|5]$£lRoT lftjIBHWfi^©^ff B^J£fti| 

mz&mmmnmwmt* 30 

BiTE»SE#ttK«©tlJBt»«*SBtS1- SttBtS«Etl# 
P24. 

K. BiifB(4gt»$gfatS^(Clfltf.3 n/ctigtSfg^^M 

SStfeJBfr 6*« 0 mil BHW(l^©£(i usance few 5 40 
ws^s 4 *«*. a c a *«f« a r z>®Mm&.m.W£ 

W(i#4Ur. SSJ6^C"4(cg!&:5/'f^Xfi#. 
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m&mam 3 ft/c(agt»$gcc«-?<, >-c . ®$nm&& 

«4{CgBiS©#l|j»tiESiS£S'*f-A. 
[1*3109(7 ] MnESIMtf. •nBttmff*n*¥£& 

B**«-r5Ct*1$*4-rSlll3R5l4«:lB*©»tt» 
ftBSB^X^A. 

[IMQR8] BtrlBS«!/l*i. HiJlfl@W(f^*(!t^ttT 
[0 0 0 1] 

law©**- **sw«. imwmfx* 
SRo'-e ©?j £ «wrr s fciwuasass -> x ?- a cc 

[0002] 

fi£*©^Sd(*ii(l->xf-A-c«. gfflffl 
ASttmA©Pdir$£UcSf|*mc Vc«6lC. ^lkiD 
tt. ^ft£©*tillg||g&itft?&ffiC<:. JlH©StftJl 
A©|81©ftl§!@fi©fIW&g£M£U «9HfiK©Al.» 
SttBfcjWWl/T. *©»lW©ll||*v^>(CfiiB»* 

to 0 0 3 1 1 rxommwitwmm^mmi 

frU #IWi##»>T£&AL-t\ 31&©£J&ft£©« 

iHsa*j»©a*B 4 ©mw^s ct 0 fep < a 0 . as 
©WTOWHS < ft -> fc 4 * «. as©**** 1 & &©« 
JW^ttB^*£KL*ll«I«*WO«*.S. C^L 

r % »{c«s©ffle@«©»»3&iffat>^t:i>s. 
[0 0 04] l^l. ^©^ft^ad^xf-A-cia:. 

«SdJl©(4BS^(CJ:0. ^»)^©(4g?rS«fi^©^ 
7->©#(4"C«3S-rSC4«-C#S*i < -etiJ;0 4>W 
t, jfgHf^tt^oaB^^ST 5 C 4 »T # ft I >, 
[0 00 5 ] »IM»ttB©1$je*ioitt«:ftn«. 

*-ffimm>h. iJi**i>«*a©«W)ja©fitB« 

$8?:A^L,-C^1i(CfiJffl-r.2.c4»sr^5„ *fc. site 
JBJ-CB. «8ti^©(4gttfB*iatf.-rac4(cJ:^T. jfe 
>[^©^«)^©MffitW£^ItMiIft 4. ft* ft 
(fffgMIi©/ci*©W^ft7-"- * 4 LTtiffl^ac 4*ir 

[0006] »»^©(4g©^Sii, 
<E>GPS*fiJffl-rSC4(Cj:o-CpJ^4ftS*i, C©JS 
^CC(S, ^<Sffcft'>^f-A?r^«l^{Cifi*jit?(l2«S*s 

*ca 0 -ecr, ^«j^©Aitift»ig^S4-tt-rcc, 
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[00 07] ~ 3 8 9 5 1 9KM 

jl>«c<ifc3o©«|jn*», c©{f#*Slit>'r*©s 
fi*5KSK*1*HlU S»«W«:«»'r*358Wl*i v ft 

[0 008] £ fc. ®m¥3 - 2 3 5 0 7 7 #&ffi{C 
[0009] 

4ch6.«o9tt«fi[iiflaE*ffi« ) ®W}m&.m&*-<> 20 

\-tLTmiiLJ:')tt2>i><DV&Z>fc)!b. ftoMIM? 
ItteSLfcfl. *»&tttMt&tf£Cfc:9'*'&. 4#5 

[ 0 0 1 0 ] a 7 {*. m*<D®$))m&ffi%&?imm± 
kmc ^ 0 fc t ©r * 4 . sihi#©jI®3ih] ?r*ijffl b r 

£»^3l©{ig£^TS77i£-CB, #«JU314&SA!! 
JU21. 22. 234©HOttaO«»^R«flHK:«arSji 

ssfiSFiajAti, At2. At3&m%i,, zti^wit&mvkm 

a*{4Hf 6 3 **^©Kfit(CJ; 0 ^»«31©{4S?:^ 30 

[oo 1 i ] tft. ^mm^owms.'&nmbxMM 

~234©IBI©*?Hlta[Rl^R30|ia«**(C. |h)« 
(C, SS«6»21~23*>6^«l^31*-C©K(i?:l?liJO > 

&mmm 21^23* tit & 3 e> ©^st«c <t 0 snm 
[0012] o*>u ®mm<DW.mz*4y h-ctssf 
*@5, b#h^> ». ism*4'©m«etfi 40 

mmm u£o r turns *<&*c4*»w4c 

*fc. -e©ft»^ ; S:^#S/cW^< 

[0013] #3WJ«. C -5 0fctE*©MjH.£4JSifc-r 
4 6 ©-C* «3 , «*9l2©ttSttH&:*# < 4 4 C i at 
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B$HE&ffi*:tt#U *fc» C©^7fffi*Hlf5-r4^ 
5. 

[00 14] 

vmzmmzfttooyzm zc-c. *%w<D&nm 
a> 6 ©m«e*8«ra©ffls©^ffls(c «t o r joiww 

5. fit. &»«^6SffiflC4©@Wfi^£i§fi 

[0 0 1 5 ] *fc. *^©^Si)^i4g0?S^X7-A-C 
B. SifcfjK:. @Wm^4#^TS«ifc/lBW{i-«t26£ 
3M24. W«*«S^4l5IJW«:^o-C@Wff#©l6m^J 
4*ll9P-r SSH&EHWM^PIJW^BU. 82#{aE«© 
ttBtWR*IEtir*ffllltll«l2t«#S4. HWflW** 

ft u fd&wwifr t>&m$ tiftmmi&ic. amffsett 

s»a#ttK«4i$sE-r 4 %m . 

m&mvi. «»«w*>6ft«oA:H*fli^©«fii^aii© 

4. 

[0016] Z<Dft&. &ttR©ttif&> # -f > h T?B 

fr<. *a«H©«i«fcj:-3r«f3eL-ci>s©r. tt* 
K8©8m«H***<IK&C Sfc. &@ 

*(t#©*(i«M*4JIW1-atllfitC*4te«>. S«fi^ 

4©K©m^e»B#ffl*©fc© i S:?s@*tm«c-rsti^cc 
tt^r. gijn^ra«rs@«rr€.c4*j-cts, 

[0 0 1 7 ] 

[*«©**©»»] xmnoimm 1 «c«b«©«w 

B. ^Kl[$®[i'>Xf A**JfflLT#«>a©ftB*83£ 

j:o*t>a»©aaE*taK* <yy ^ k) 4H5EL. s 

»ift^4S»2*(4E«i4©{4gM^4. SSt«!^4Jt 

i©-c*0> ^K)»©(4g*t. #-f>hrBtt<. *4 
«5H©««KJ:r>r ! BS3*v&. 
[0018] if ^2 (CIBI8©^WB« gMm©&* *J 

aw«#*iaii^fcaflio. ^tt^as. @wft#©s^4 
*« 0fc«3H©i$IB!«**ai 0 tr»a^«ce a « <t 9 k 
o/ct©-c*o, s«6^-cb, ^»^*jeaofc^ws 
fc»-3i»r. cvmmgviziimiibtifLwmmw 

[o 0 1 9 3 n*3i3 (ciaec^tj, s«s^©g^ 

a*iiE^(i:|5]B#(c@ WfI^©S ^SUjC-T 



* (5 «(S] B# mtC gfi L It 4 # . * © S * SUM K fis A & 
J:-5(ctfc4>©r*0, SW^tb, ^©4 &©&»«! 
»{C*»WSllW«#0»«NW!©«ffll*Kg||^t>r»$ 

[0 02 0] l»*^4 {CHB«K©|feH^tt, fctbftaftf* 
4IB«r*.fi«tlMRSatt#S4 . B*«*4»S Lfc* 

»j^3&>e)jiai3h4tsa*SK. &gt*ffigatMM8«:ia 
njs-r-sc4*irts„ 

[0 02 1 ] »*JB5 KiBtSOlSWB. S»EHWm# 
[0 02 2] m*0*e KKttOieWB. f£gt«gifi3(t^ 

[0023] immi tamommz. &«jjsk:, &g 

[0 024] IB*Jl8«:gatt©IBW«. Sifi«#, HW 
4#T$S. 

[0 02 5] JitT. *l6W©Ht6©^»fC'Ol>'r . Hffi 50 
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zm^xmitz. 

[0026] (mi (ommnm) m 1 ommmmw) 

2. 23©*«V->J;0 fclfcDlXitf <*'J 7 F) €r^fe 

[0 02 7] Wltt\ »«|JBI*** f y »F (5, b ) 
JgLTOStB^4yy K (6. b) (C&gLT 
atrtt. *IM*6ftaJIM21. 22. 23i-C©SgH*5 

(SJA^g#m#) cm d2. dz^mmntcm^, 

[0028] c<&»nmiiLW&&mvi*> sattsfm 

ti**>%^«&iij5EL8BtioTg<. -eft, mmcftW) 

-*4J±t$-f£c4(tJ:o-c, ^^©{igTS yj 7 

[0029] c©£tt«ttB8«^**«rrai';*?" 
ab, gi2{c^-rj;^ic > €*ien©Mr/->2ii, 2 

21, 231, 241. 251?rWr4ttiS^21, 22. 23. 24. 25 
4. Sitt)14©ra-e£fi£i?& ; >#!tiJi32. 33, 34. 35 
4, ««|ZWi3i©S»«n~25?r*(ia)-r435Jft«li 
4-C»fiS3tiS. 

[0030] £&miB, j tfflKW?lll©»a^21~2 
54 ©F^, MSPIfciftK. »«HWff-^d©|5] 
W£IRSfci&©|5|J8«#b££&U flbO^jftA 
12, i3tO|B|-CS«m#a4Xft^a. £»Bfctt-* 

ttiAmisti 9 ifi ^mmm l x t > 4 . 

[0 0 3 1] Stt6^2i-25B, a B©«i» '/->«:{!■ 
*S£«W^3l~354©IWr8^M#c*£jftU *fc. 
te©»Jft«4©fflrp]Rlff^b?r^-r4 < , Si^c. teg 
JSEttf & 5 3i*c*t L/T B. «f8Pfl|# c CcSltt^ 
HWft#ttt, d2, d&tfMLxmmL, ^ift^3iB, S 

[0032] c©^xfA©aift^B, astc^-rj;^ 

4. PIW<t#b{cS-5t,>rSH6«HW^©lH)W*ip4 
ff ft ^««li^HWfi^|il«5g|5424 . fi^©^«4tf ft 

^j*sma54o4, »«iojire-c*»yt*yy » vicnt 

v Koffimii««:^ft-r4fi[ii»«w»»43 
4, ©^«j©sM4iettf s#ttns^* >j -as 

[0033] ffigt*«>* ';-gp44KB, {igttfaf"- 

$4LT, S^'J » F-C^n^S^SWff^©^^ 
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®% *ttfttt 4" 4 Z ttlttt Wfc * - ^JU**IHi!lS 3 tlXto 
<3. {4Et»$R«»g|543B. £ljMft>&£ftUft:K8ff-9 

[0 03 4] *fc. gfflfttt. @4(C^-TJ:^(C, Sff 
Ofc^WlWffl-*©*HHI««:S* L rttiSff #4£fiS 

■r s m^m^mimt&mnm nt . ft ^taismr s at 

tWWltfJ-f>*-7*-.a»524 > ttWft«***rHi 10 

[003 5 ] CCD^Xf-ACDSJiimcoCi-C, £lW*3l£ 

[0 03 6 ] ST. fWf53iB. J&i6»r/- >^©ftHS 
»*fr&5fc«>. 3SJM821, 22. 25t<DfflVfflWimc 
4SE»-rS. C©4*. 22, 25i^tt^3li 

©|BI©*IHfflS&4'fcM5£3ti. *©^-*03tttfcff 
fcfrft*. CCTB. ^tt^31*«tt!j^21©^V-> 
«c»»3^fci1-4. 20 

[0 03 7 ] C©*flWS#c©£e©IBK:. 2 
1 22, 25B. S*^HWS#|S)WSP42©W8P©T{CP 

cwstft^swff-^d iitB, staler 4 ccsi*) 

STfcStft^tcSWW^'^^fl-^^, SitI5<r4©BW 

©sen* * o . * * t >«a«w c 4 k w •) 

[0 0 3 8 ] #»jfj3iB. taarrsy y ? vrnfttz 
fc©cc. «WM©«£*|ifc(,>r. St4«BWfd£&{g 30 
3 o©^WI^*>^Sfir-t 5 c 4#!#irc4> £„ fcfc. 

W&m®teB*S~>2rL 221. 231, 241, 251B. &9j) 

*tu:«3W«,»*ff«Ee©T , c 
*>ea*«Bj»-c*i. fifor, cft6©ttB»«fli«-9 
©esnc£*ttmisi»ffi*j»6ti5iE:«B > fcar/- > 

[003 9 ] att^BWff ^dT-d3£g{I Lfc«H(j^31 40 
-CIS, lWm#i§JSIl#ffl?fS*g|55i#, Sltt^HWfi^© 

<r •/ - > ©site^ 2i^i§<t-r s . 

[0 04 0] 05 (a) CCTp-r^^tC, £Siflj^2X 2 
2, 25*>e>. S^BWM^dl~d3#|B|B^Ci£fI;**l/c 

ate. gtt*m©BWft*i»£i$Mamam*. BWfi 

^©©sfusfsa ti4 H*ft4d2©£<ti$m t2 1 ©s#ram 

1 12. lWm#d2©Sff«ia]t24BWfi#d3©Sff^lffl 
t3i©B$W^t 23, Sf>*@W(t^d3©S:fiB#rflt3i@W 
ff^dl©§mB#Htl4©H#P5^ 1 13***l*ft*lHU 50 
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*©*&**«? wsflHt e 4attt«2i^j*(fr5 0 

[0 04 1 ] C ©BWm#©B*KH 1 12. t 23, 1 13© 

fifitt. v F©-eti^n{c*ji>r^orteo, §y 

S *>• 'J 9 K B-«WKisft* 4 c 4 Ktt S. 
[0042] WWm e £gffiUcS»irB. fig 

fmmmxfi, ghmniu* -g|544{ciattsnri<> 

•> K©Btttt* (0 1 ©W-CW5. b ) *fcJHU 
*©* U 9 K Sfc&RC/eiS. L/ < EttS £ 

fc«tt!*3&r4r. J«atll«4Lripjffl'r*s»5s:©f r -* 

[0 043 ] *ffl3*ifcffi«lltt«. ®$))Wi<D®®<Dm. 
[0 044 ] 9IM3i^SA3i©fiaiS^«9tt©nB 

waffle* y-a545j:o»6tifc^-*B. {astiHRffl 
4. 

[ o o 4 5 ] »«Mj2i~25tt. Ztemmftb 
r. «»iHH^*y-8B45«:iatt-rsf s -*©tasSEft 

*«pJSg-C*f3. Sfc. ^^11B. ffe©5^^12, 13 
4. *h*ti©WIK«i*j©»iS»«:iatt3tifc«aW« 
HKMi-atSS^ft-rsctjwr**. lot, ^8d 
^3iB. {4gS§iU/catt6^2i4jiDr, a^n/cwr 
M<, ffi©^lttl«32-35. *4i^Bfte©«SEt|!{rt©» 

[0046] c©j:5(c, ccDfemmfawMWimv 

B, ^»»*i4'©yy 9 RC{4gU-Ct,>£rt>£$2l,T 
*©fc». »»»#«HK[-rSiiiWUHW«^©«f 

K4WK(c^ffiT4C4^-C#, MS©flF8tni<r^» 

[0 04 7 ] CCtB, S(S3o©S 

WI»JB©J:^tctHiSlttr>'f^«c£*«fflor > {4S 

«f €>S«6^©|S!4« 6 f C 4 ojfifc 4 4 . 
[0 04 8 ]J?c. ^»^©(iS^2B, ^»^©{4S 

4. 

[0 04 9] (02 ©KEMi^SK) 02 ©5?*Jg«'r«. 
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WW**. C©«a8:#ffi*IW1-4i'*?'A©Wfi!i«* 
[0 05 0] ccflSSflarJi. 05(b) K^-TJ: 5 
*i. a«©yy v KKIBI^HtcBljl-fSJr^CC. SS«6 

<=>. mmtcmz a s^srsraiLr. 

[0 051] giftf523#»tt!f5@W{i^d3£i£ 

©Ttc. yj'j F (5, b) Kiiljg-TSSffi^lWffi-^ 
#|5jB#JWtC ft § J: 5 CC . SttS^HWft ^d2£ T23BWC 

warranto. *fc. »ifcJi2i«. StiMlffflTC 
mJ8§B42CD$iw©Tfc, yy»K (5. b) KBjjtrs 

di£. a»»HW«#d2©aS(i«FWJ:0Ti2ieilBA:Wa 
6tfr (tofcab. SJi^@Wffl^d3©i*<iB$«<J:9T 
l^w/dwanscttcfts) aflM"*. &tve. Bfffi 20 
©■MjNii»*awfc». *ta»2i. 22, 23«. &©*u 

-;F (5, c) {CSite^@WfI^* s l5]B#^(cSi]^-r€»J: 

5 team * -f 5 > y*wap or . *ti-eti©a*»HW 

(i-^dl, d2. d3£i*{f-f &. §ati«21 22. 23«. C 

[005 2] fflMQ31». «a«W21. 22. 23*> 

fc* •&B5IH)F , 9K:§iJji L fcC £ Sr&tfrf & £ . ftlgff ^ e 

*s«w»2i^aflrr4. 30 

[0 05 3] 5ilSfI^-e*^W/cStfi^2i«. ^©jtfj 

m $ a 5 > y t 12. t 23. Ti3#> 6 y -j v <ovm&^ 

[0054 ] C©J:5iC. CO»WBJfiUt»a*a6-C 

£ ^ fri®mmvmmt&tcV'c®ibm<DiiLStiit}i&»i 40 

figecfto. ^loHJS^Sgo^ffitcib^r, ^tt^r© 

[0 05 5 ] (93 ©H».1 ) m 3 ©£giB£!B©?tt 

(4S^S©»S4««>rt^. 
[005 6 ] C©->X7-A©Sii^«. 06tc^TJ:'5 
k, f"Afl*J</> 1 ©}iftttT>f"J-£flH>r, 8tiJf 

^(ift^e lt-rst. swuH^m^dw:, 0 1** 

'l>£-TSft&* 1 ©ffcl>S5H«:ft:Wg{I3ft£. u-> 50 
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r. SJttMti. »iac«B2 0lllBB.«r»MLteflas 
«j^©HiSm^e{Cj:0S5$^.W*£. tg(S)ttT>^ 

^©^ttt»*0 i£*»^r«ia-rsciKj:«). (is 
©ftjgfliKtiSLks-tfaciaJ-c**. ifc. -e©*§ 

*. ^tt^©{4H8?«{ctel,>T, ^»^*J*tflj^HW(s 

WtEccftS. 
[0057] 

[ %9j©gft$ ] till©*** 1 h m h ft <t ^ «c . 

©£lWttiIS«#8;-Ct*. ge*©ck^«c^Ki^©(4g 

£*-f>hr#5rr£©r«fc<. ®tomi*&mhv 

[0 05 8 ] i/c, C©SWUattafJKIE*ffir«. &S 

•emtw v K£©M©tt&fi&i^©ffi£©&N&cc 

imtro v K£©iBj©nis©*»et»B*iBi^ -e©s 
a©«»e»BiiBi«: =fc -7 r jBiisn^aw-r s«^tctt 
^<r. d>fttn«MriS»5rlfft i 5c£Asrt, 

|BJ©®B*ipl88ia&. 

[0059] ssjfls^. s«©y ^ kkjsjs 

c£^r#. »!M5©«llie^*iBW5c<t*ir«fS. 
[0060] *&w<D®W)m&E.m&>?-7-& 
«. c 5 u fc»tt^fl[araaE*ffi*»* j: < z> c 

[006 1 ] tit. si&micmft&T>7-i-zmmuic 

[BiI©m*ft»M] 

[H 1 3 *»I|J©» 1 ©HJ6«.«K*jW4»l(i^flai« 
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